Myelomonocytic leukaemia with a preleukaemic syndrome and Ph' chromosome in monozygotic twins The likelihood of one twin developing leukaemia if the other has already been affected by the disease is well known. According to MacMahon and Levy (1964) the concordance is about 25%, which represents the highest probability known so far. One characteristic clinical feature of adult myelomonocytic leukaemia is very often the occurrence of a preleukaemic syndrome of variable duration (Saarni and Linman, 1971) . The Ph' chromosome, considered until now as a characteristic chromosomal abnormality in chronic myeloid leukaemia (Nicoara et al., 1967) has also been described in other haematological diseases. We report a case of myelomonocytic leukaemia associated with the Ph' chromosome in a pair of monozygotic twins which was preceded by a prolonged preleukaemic syndrome.
Case reports
The monozygotic character of the 2 patients was established by the presence of a single placenta at birth, by great physical resemblance, and by the identity of their red blood cell groups and fingerprints.
Twin 1. The boy was admitted to the hospital for the first time in May 1970 at the age of 7 with frequent and severe epistaxis. Physical examination was negative.
Hb 1 ig/dl; haematocrit 34 %; white blood count 8200/ mm3 (8 2 x 109/l), neutrophils 30%, lymphocytes 66%, monocytes 3%, eosinophils 1 %, reticulocytes 1 %. Platelet count 103 000/mm3 (103 x 109/1). Bone marrow aspirate: normal erythropoiesis and thrombocytopoiesis, some increase in number of immature myeloid cells, but only 3% myeloblasts. He was discharged without a definite diagnosis and without treatment.
Up to January 1973 he suffered almost daily from epistaxis, sometimes associated withpetechiae and ecchymoses. Laboratory and x-ray studies were repeatedly normal. Granulocyte alkaline phosphatase activity showed normal scores on various occasions.
In 1973 he presented with a generalized Alkaligenes faecalis infection, severe bilateral broncho-pneumonia, and a bleeding gum hypertrophy. He was now found to have a pancytopenia, with 16% of monocytoid blast cells. Bone marrow on 10 January 1973 (Table) showed, however, only 5% blast cells. On this occasion he was discharged with the diagnosis of a preleukaemic syndrome. 3 months later he presented with a submandibular abcess, and a haemolytic anaemia which disappeared as soon as the infection was controlled by antibiotics. In November 1973 he died with generalized sepsis due to Alkaligenes faecalis. From April 1973, when the last bone marrow study was performed, up to his death repeated attempts to examine the bone marrow resulted in blank aspirations. Peripheral blood and bone marrow results at different dates are shown in the Table. The main features at necropsy were blast cell infiltration of the bone marrow, lymph nodes, spleen, and liver. Twin 2. He was first seen at the same time as twin 1, in May 1970. Initial clinical picture, past history, and laboratory tests were similar. The course of his disease was practically the same as Twin 1 up to November 1972 when his platelets fell to very low levels. In March 1973 monocytoid blasts appeared in peripheral blood. From this time onwards a progressive leukocytosis appeared up to 50000/mm3 (50 x 109/1) with blast cells up to 56 %. The peripheral blood and bone marrow picture is shown in the Table. Bone marrow studies after March 1973 were not carried out due to the parents' refusal, but the diagnosis of acute leukaemia, in all probability myelomonocytic leukaemia, was clear. He died in December 1973 with a generalized sepsis due to an unidentified micro-organism. Post-mortem marrow aspiration showed massive monoblastosis.
Cytogenic studies
Leucocyte cultures showed a normal karyotype in the parents and in 2 healthy brothers. The twins were studied in the preleukaemic stage (23 Nov 72), both showed normal mitosis. Twin 2 was studied a second time on 18 Dec 73. There were very few mitoses: of the 12 mitoses observed in the peripheral blood incubated 42 hours without phytohaemagglutinin, 10 showed a 46,XYPh' + karyotype; I showed a 45,XYC-Ph'+ and 1 a 47,XYG-Ph'+ karyotype. 
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Discussion
Two 10-year-old monozygotic twins with a preleukaemic syndrome ended in a rapidly fatal myelomonocytic leukaemia. Leukaemia in twins generally begins during the first 5 years of life (MacMahon and Levy, 1964) . In our patients the disease reached full development at the age of 10. They also differ from the earlier reported cases by having had a rather long preleukaemic phase. The similarity of the clinical picture of both twins suggests the important role of genetic factors.
The presence of a Ph' chromosome in the final phase of the disease in twin 2 is interesting. In most reported cases of Ph1 positive acute myeloblastic leukaemia (Cannellos and Whang-Peng, 1972; Baccarani et al., 1973) a myeloblastic crisis of an unapparent chronic myeloid leukaemia (CML) had been suggested. In our patients signs or symptoms of CML were never detected. Nevertheless, the possibility that these patients might have presented a CML that evolved from a preleukaemic phase into the blastic crisis, skipping the classical CML phase, cannot be ruled out. Summary A case of monozygotic twins with a preleukaemic phase of 3j years is reported. The final haematological picture was that of myelomonocytic leukaemia. The karyotype investigated in one twin during the final period of the disease showed a Ph1 chromosome. We thank Drs. D. Catovsky and Susan Hollan for helpful suggestions.
Patients. Indonisian children were studied, 7 boys and 3 girls. Their ages ranged from 18 months to 10 years; the mean age was 6 years. All patients were undernourished. Using the Wellcome method of nutritional classification (Lancet, 1970) , 7 were marasmic, 1 had kwashiorkor, and 2 were underweight. 7 had diarrhoeal disorders including 4 who were known to have parasitic infestations by stool microscopy.
Duodenal capsule. The paediatric Enterotest Capsule* (Fig.) consists of a no. 1 size gelatin capsule (20 mmx 6 mm) containing a silicone rubber bag. Attached to the bag and packed into the capsule is 
